Abstract: Fish fauna of the river Ganga from Gangotri to Kanpur consisted of 140 fish species from 9 orders and 25 families; 63 fish species from 6 orders and 12 families in the mountain section (MS), while 122 species from 9 orders and 25 families in the Plains section (PS) of Upper Ganga. Cypriniformes and Cyprinidae were most species rich order and family in both sections. Forty six fish species primarily Cypriniformes and Siluriformes are common to both sections, only 17 in MS and 76 in PS. Orders Tetradontiformes, Osteoglossiformes and Clupeiformes were present in PS only. The taxonomic richness in the MS was low compared to PS. Probably motility and physiological requirements in respect of tolerance for temperature restrict faunal elements.
INTRODUCTION
Distributional patterns of organisms are controlled by dispersal mechanism, historical factors (connecting pathways, dispersal barriers) and tolerance to environmental factors (Carter et al., 1980) . According to Gregory et al. (1991) streams are intimately related to their drainage basin, their linear form maximizing the interface between terrestrial and aquatic environments. Climate, geological vegetation, land use and topographic conditions in a basin determine the hydrology and chemistry of receiving waters with direct effects on the stream organism (Wiley et al., 1997) . The river Ganga is a holy river of India and has been declared as a National River by the Government of India. It originates at Gaumukh (Himalaya) and flows down to Gangasagar (plains) traversing a distance of 2525 km. Various anthropogenic activities viz. urbanisation, hydropower, megadevelopmental projects, agriculture and pollution directly or indirectly change the physical and chemical characteristics of the river along its length. Thus the characteristics that govern the distributional patterns of the aquatic fauna (Allan, 1995) are altered. Thus an effort was made to determine the distributional patterns of the fish fauna in the mountain and plain sections (Upper Ganga) of the Ganga river, as it would help to know the impact of anthropogenic activities on fish communities. Fragmented information is available on the distributional patterns of the fish fauna in the Ganga river (Singh et al., 1987; Rao, 2001; O'Keeffe et al., 2012) . No information is available on the longitudinal distribution of fish fauna in the Ganga river especially from mountain (Gangotri to Haridwar) to upper plain section (Haridwar to Kanpur). In view of the paucity of such information, a study was made to investigate the longitudinal distribution of fish fauna in the Ganga river from Gangotri to Kanpur.
MATERIALS AND METHODS

Study area: Mountain section (MS) i.e. from Gangotri to
Haridwar and plains section-Upper Ganga (PS-UG) from Haridwar to Kanpur. The primary and secondary data were used for preparing a list of fish species in the MS and PS. Primary data were collected with the help of local fishermen by using cast nets and other indigenous traps during 2010-2011 from the river Bhagirathi (at Dharasu and Chham) and Alakananda (at Karanprayag, Rudrapryag and Srinagar) during pre and post monsoon season. The samples could not be collected in the monsoon season as high flows prevent the use of cast nets. The collected samples were preserved in 10% formalin and brought to the laboratory for further analysis. The fish fauna was identified using Day (1958) , Talwar and Jhingran (1991) , Jayaram (2002) . The secondary sources are Singh et al. (1987) ; Nautiyal et al. (2007) ; Nautiyal et al. (2010) ; www. thdc.gov.in/ writereaddata/english/pdf.
RESULTS AND DISCUSSION
Fish fauna of the river Ganga from Gangotri to Kanpur consisted of 140 fish species from 9 orders and 25 ISSN : 0974-9411 (Print), 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.ansfoundation.org Table 1 . Distribution of fish fauna in the mountain and upper plain of the Ganga river from Gangotri to Kanpur. Acronyms: MSMountain Section, PS-Plain Section. Fish nomenclature is based on Jayaram (2000) and Mahanta et al. (2001) . families; 63 fish species from 6 orders and 12 families in the mountain section, while 122 species from 9 orders and 25 families in the Plains of Upper Ganga (Table 1) . Cypriniformes and Cyprinidae were the most species rich order and family in both MS and PS ( Figs.1 and 2 ). Forty six fish species primarily Cypriniformes and Siluriformes were common to both sections. However, 17 species were present in MS and 76 in PS. Most of the fish species common to MS and PS belonged to order Cypriniformes and Siluriformes (Table 1) . Orders Tetradontiformes, Osteoglossiformes and Clupeiformes were present only in PS. In the upper mountain section i.e. up to Devprayag, 39 fish species were reported in the Bhagirathi from Gangotri to Devprayag and 42 species in the Alaknanda from Mana to Devprayag (Singh et al.,1987) . Recently, Nautiyal et al., (2007) reported brown trout (Salmo trutta morph fario Linnaeus, 1758) in a left side tributary (Kherag Gad) of the Bhagirathi river downstream of Bhaironghati. Twenty species were reported in the Alaknanda river and its tributaries near up and down stream of the proposed barrage and power house sites for Vishnugad Pipalkoti Hydro-Electric Project (www. thdc.gov.in/writereaddata/ english/pdf). However, Khanna and Badola (1994) recorded 30 fish species around Rishikesh-Hardwar section in the foothill section of mountain zone. In the foothill section, Negi and Malik (2005) recorded 35 species at Rishikesh and Nautiyal et al. (2010) recorded 20 species between Kaudiyala and Rishikesh. However, in the PS, there is a transition zone from Hardwar to Bijnor (77 km. apart). This zone is the junction of two biogeographic regions, the west Himalaya and the Upper Gangetic Plains. This zone has a larger share of mountain element. It was notable that some essentially coldwater species i.e. snow trout, Garra and Glyptothorax extend their range but few were in the junction zone. The coldwater character of these species was also obvious because they were not present after this junction zone, while the cool-water elements continue to be found in PS. The other elements included migratory fish Tor and Labeo and a mixture of loaches and barils that can be called as cool water forms. The most typical fish in MS were Cyprinidae; snow trouts (Sc hizothorax sp, Sc hizothoraichthys sp. Tor chelynoides,) Balitoridae (Schistura sp.) and Sisoridae (Pseudecheneis sp., Glyptothorax sp.). In PS besides Schistura and Glyptothorax sp., a wide variety of other genera of these families were exclusive. Presence of diverse silurid families (Order Siluriformes) was the unique feature of this section. Thus, a general increase in fish richness was evident from MS to PS. Sharma and Rajput (1986) recorded 26 fish species around the Bijnor District. Rao (2001) reported 82 fish species between Brijghat to Narora (RIS, 2004) . Shukla and Vandana (1995) recorded 25 fish species around Kanpur. The taxonomic richness in the mountain was low compared to plain section attributed probably to motility. The physiological requirements in respect of tolerance for temperature restrict the faunal elements in a different fashion from other biotic components. The river is extensively regulated in the MS compared to PS till Kanpur. This has modified the continuum of the Ganga in the examined stretch. The continuum of the fauna depends on their dispersal ability so essential for population dynamics, and since aquatic organisms can disperse only if there are no barrriers, their dispersal was hindered, inhibited and impaired. This may have lead to decline in the similarity in the UGP, where no major river from different biogeographic zone is joining the Ganga. There is a serious lacuna about the natural range of each species (however small in size), as there have been no dedicated research programs for the Ganga with economic implications for the country, especially irrigation and the variety of livelihood it provides to poverty ridden areas of north India. For instance it is well known that the snow trouts S. richardsonii and S. plagiostomus reside from little below Badrinath to Hardwar and Tor putitora reside in the foothills (even Bijnor) but migrate even beyond Srinagar (Alaknanda) and Tehri (not now because of Tehri Dam). If these species are not found in impounded areas then it is obvious that the continuum does not exist, but then the fish needs the food web and each component has an ecological function in the ecosystem. Hence there is emphasis on the knowledge of various components of biodiversity and their distribution to know the health
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